Experimental details

General considerations
All chemicals were obtained from Sigma Aldrich (highest purity available) and used without further purification unless otherwise stated.
Buffer solutions
Photochemical experiments were carried out in one of the following solutions, which were prepared in dH 2 O and the pH set to 7.5 with 1 M NaOH or 1 M HCl:
A) 100 mM MOPS buffer (3-(N-Morpholino)propanesulfonic acid, > 99.5%); B) 100 mM Tris-HCl buffer (Tris base, > 99.0%); C) 100 mM sodium phosphate buffer (Na 2 HPO 4 / NaH 2 PO 4 , > 99.0%); D) 100 mM HEPES buffer (4-(2-hydroxyethyl)piperazine-1-ethanesulfonic acid, > 99.5%); E) 100 mM MES buffer (2-(N-Morpholino)ethanesulfonic acid), > 99.0%); F) 100 mM morpholine (tetrahydro-1,4-oxazine, > 99.5%).
Growth of Bacterial Cells for Enzyme Expression and Isolation
CHMO Acineto (cyclohexanone monooxygenase from Acinetobacter calcoaceticus NCIMB 9871) and XenB (enoate reductase from Pseudomonas sp.) were expressed in E. coli strain BL21(DE3) according to previously published procedures. 1, 2 Lysogeny broth (LB) medium (6 mL) supplemented with ampicillin (100 μg mL -1 ) was inoculated with either E.coli BL21(DE3) pET22b(+)_CHMO Acineto 3 or pGASTON_XenB 4 . These were grown over-night at 37 ºC in an 
Enzyme Purification
Cell pellets were re-suspended in 50 mM Tris-HCl buffer, pH 7.5, containing 0.1 mM phenylmethylsulfonyl fluoride (PMSF) and 0.1 mM FAD (CHMO Acineto ) or 0.1 mM FMN (XenB).
Cells were placed on ice and sonicated using a Bandelin KE76 sonotrode connected to a Bandelin and concentrated by ultrafiltration by using ultra centrifugal tubes with a cut-off of 10 kDa. Protein concentrations were determined by the dye-binding method of Bradford using a pre-fabricated assay (Bio-Rad) and bovine serum albumin as the calibration standard. Buffer exchange was done using Amicon Ultra Centrifugal Filters (10 kDa, 0.5 mL, Millipore) for experiments performed in buffers other than 50 mM Tris HCl (pH 7.5).
Enzyme Activity and Stability Measurements
Enzyme activities were measured by monitoring the substrate-dependent decrease in NADPH absorbance at 340 nm (ε 340 = 6.22 mM -1 cm -1 ) in 100 mM Tris-HCl or 100 mM MOPS (pH 7.5).
Standard assays for the activity measurement of CHMO Acineto contained 0.05 μM enzyme, 100 μM NADPH and 0.5 mM cyclohexanone. Measurements were done according to a previously published procedure 1 . Oxidation of NADPH was followed for 120 s at 30 ºC in a Shimadzu spectrophotometer (UV-1800) featuring a thermo-controlled 6-cell positioner (CPS-240A). All kinetic measurements were performed in triplicate unless otherwise stated. Enzyme activity is defined as the amount of enzyme that oxidizes 1 μmol NADPH per minute under the specified conditions. Specific activities were calculated from the observed rate constants (k obs ), which were obtained by fitting the initial rate of the absorbance changes to a linear regression (Origin 2017 for Windows). Stability measurements were performed by incubating 10 μM enzyme at 30 ºC in 100 mM Tris-HCl or 100 mM MOPS, pH 7.5, containing 100 μM FAD (CHMO Acineto ). Aliquots were taken at different time points and added to a cuvette containing 0.1 mM NADPH and 0.5 mM substrate to test for catalytic activity. Experimental data were fitted to an exponential decay equation using the Origin Pro software (Origin 8.5 for Windows). Data are reported as ± 1 SD ̅ (n=3) unless otherwise stated.
Light Source
For the daylight lamp experiments, the lamp was placed at 20 cm distance from the 96 well-plate.
The light intensity on the plate level was measured with an Ocean Optics Spectrophotometer (USB2000+) at 450 nm for the daylight lamp (28 μW/cm 2 ). The region where the light intensity remained the same was determined and the experiments performed in the area where the amount of energy was constant.
Gas Chromatography (GC) Analysis
For GC analysis, 50 μL of the reaction mixture were added to 1.5 mL Eppendorf tubes containing 150 μL ethyl acetate supplemented with 1 mM methyl benzoate as internal standard. Samples were vortexed at maximum speed (IKA Vortex 4 basic) for 30 s and centrifuged for 1 min (VWR Silverstar bench top centrifuge). The organic layer was transferred into a new 1.5 mL Eppendorf tube and dried over Na 2 SO 4 . After centrifugation, the supernatant was transferred to a 1.5 mL GC glass vial equipped with a 0.1 mL micro-insert and subjected to GC analysis. For that, 50 μL aliquots were taken over time and added to 2 mM ABTS and 5.8 U/mL HRP to a final volume of 500 μL. 
Preparation and isolation of 2-phenyl-ε-caprolactone
The reference compound 2-phenyl-ε-caprolactone (0.6 mmol) was obtained by the biotransformation of 2-phenyl-cyclohexanone (1.2 mmol) with CPDMO (cyclopentadecanone monooxygenase from Pseudomonas sp.). 7 LB medium (6 mL) supplemented with ampicillin (100 μg mL -1 ) was inoculated with E.coli TOP10 pBAD_CPDMO and cells were grown over- . Gas chromatography (GC) chromatograms of (from top to bottom): reference reaction employing the enzymatic regeneration system GDH/Glucose/NADP + after 1 h in 100 mM MOPS, pH 7.5; standard reaction in 100 mM MOPS, pH 7.5; standard reaction in 100 mM Tris-HCl, pH 7.5; standard reaction in 25 mM EDTA/ 100 mM Tris-HCl, pH 7.5; standard reaction in the dark in 100 mM MOPS, pH 7.5. Standard reaction: 10 μM XenB, 100 μM FMN, 1 mM ketoisophorone (1a). Irradiation source: daylight lamp (300 W, Osram). Time points: 0 and 1 h. Figure S2 . Gas chromatography (GC) chromatograms of (from top to bottom): reference reaction employing the enzymatic regeneration system GDH/Glucose/NADP + after 6 h in 100 mM MOPS, pH 7.5; standard reaction in 100 mM MOPS, pH 7.5, 0 and 6 h of irradiation; standard reaction in 100 mM HEPES, pH 7.5, 0 and 6 h of irradiation; standard reaction in 100 mM MOPS, pH 7.5, 0 and 6 h in the dark. Standard reaction: 10 μM CHMO Acineto , 100 μM FAD, 250 μM NADP + , 1 mM cyclohexanone (2a). Irradiation source: daylight lamp (300 W, Osram). IS: internal standard, 1 mM methyl benzoate. The possible H 2 O 2 -shunt for the BV oxidation has been previously excluded. 9 Yet, product 2b was not detected after irradiation of the system 2a/CHMO Acineto in HEPES buffer, known to generate H 2 O 2 10 . . CHMO Acineto was supplemented with FAD for purification and storage to improve stability, therefore, it is not possible to determine the yield in FAD free condition and FAD = 0 * represents no addition of extra FAD. Note: overall reaction performance strongly depends on the experimental set up. By increasing the sampling frequency -thereby opening the reaction vessel and momentarily ceasing illumination -lead to reduced yield and reaction velocity. After 1 h irradiation, the yield was reduced to 40% in comparison to the reaction that was not sampled (Fig. 2b) .
GC chromatograms of the BV oxidation of cyclohexanone (2a) by CHMO Acineto
Effect of the concentration of CHMO
Photoinduced Baeyer-Villiger oxidation of cyclohexanone (2a) by CHMO Acineto Figure S4 . Photoinduced enzyme catalyzed Baeyer-Villiger oxidation of cyclohexanone (1 mM) employing CHMO Acineto (10 μM) as biocatalyst and FAD (100 μM) as mediator. ε-Caprolactone (2b) yield over time of reactions irradiated with the daylight lamp (300 W, Osram) for 0.5, 1, 2, 4, and 6 h in 100 mM MOPS (pH 7.5) in the presence and in the absence of EDTA (25 mM), containing 250 μM NADP + . Product formation rate: 0.31 ± 0.02 mM h -1 ; initial turnover frequency (TOF): 32 h -1 (initial 60 min). Note that the addition of EDTA to the system had no effect on reaction rate and yield, evidencing no synergism between EDTA and MOPS.
Photoinduced BV oxidation of 2-phenylcyclohexanone (3a) by CHMO Acineto Figure S5 . Photoinduced enzymatic Baeyer-Villiger oxidation of 2-phenyl-cyclohexanone (1 mM) employing CHMO Acineto (10 μM) as biocatalyst and FAD (100 μM) as mediator. Reaction mixtures containing 250 μM NADP + were irradiated with the daylight lamp (300 W, Osram) for 0.5, 1, 2, and 4 h in 100 mM MOPS (pH 7.5). TOF = 28.3 h -1 . The reference reaction was performed using the enzymatic recycling system GDH/Glu. Yield (48%) and enantiomeric excess (ee > 99%) are in agreement with the literature. 11 Note: product yield can reach maximum 50%. 11 Control experiments in the absence of CHMO Acineto upon irradiation 
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